It is well known that hemicholinium
No. 3 (HC-3) reduces the synthesis of acetyl choline (ACh) in both central (1) (2) (3) (4) (5) (6) (7) and peripheral (1, (8) (9) (10) ) nervous tissues in vitro. It was demonstrated that the reduced synthesis of ACh was due to inhibition of the transport of choline into neuronal cells (7, (11) (12) (13) . It was also found that in brain slices HC-3 in hibits uptake of ACh in the presence of an inhibitor of cholinesterase (14, 15 For assay of total ACh of the slices, they were homogenized with 5 ml of Frog Ringer containing 25 1 M eserine sulfate and boiled at pH 4.0 for 10 min and centrifuged. The supernatant was neutralized with NaOH and then the ACh concentration was assayed on frog rectus muscle by the method of Chang and Gaddum (16) . Measurement of acetyl cholinesterase (AChE) activity was carried out according to the procedure of Hestrin (17).
Microsomal fraction obtained from rat brain homogenate was used as the enzyme prepara tion and it was preincubated with or without inhibitors at 37'C for 20 min. This effect of HC-3 cannot be explained by its known inhibitory influence on ACh synthesis.
As the higher ACh content of slices in the presence of HC-3 might possibly be due to an inhibitory effect of HC-3 on AChE activity, the influence of HC-3 on AChE activity of rat brain microsomes was examined.
As shown in Table 1 , HC-3 slightly inhibited AChE.
However, in the experiments described above on release of ACh, 20 ,uM HC-3 was used.
Therefore, even if HC-3 readily enters the brain slices (19) it seems unlikely that the higher level of ACh in the slices observed in the presence of this concentration of HC-3 is due to the weak inhibitory effect of HC-3 on AChE.
On the other hand it is kno%vn that HC-3 has no significant effect on activity of choline acetyltransferase (2) and an inhibitory effect on uptake of choline into brain slices (7, (11) (12) (13) , but these effects of 1-IC-3 do not indicate the possibility of an increase in ACh content of the slices. A more likely explanation of the effect of HC-3 is that it may inhibit release of ACh from th so-called "Surplus ACh Pool" in the brain slices. In the small intestine also, HC-3 has been shown to inhibit of "Surplus ACh" may be a carrier mediated transmembrane transport phenomenon, having a close relation with uptake of ACh by the slices which is also known to be inhibited by HC-3 (14, 15). Several workers postulate (21) (22) (23) that the ACh in the pool available for release is in a free form in the cytoplasm, not a bound form in the synaptic vesicles. In this meaning, release of "Surplus ACh" which was inhibited by HC-3 may have rather important physiological significances, though there is a report that high K+ concentra tion increased release of "Surplus ACh" from the sympathetic ganglion while electrical sti mulation did not (18).
